Differences in sleep-induced hypoxia between A/J and DBA/2J mouse strains.
In obstructive sleep apnea, hypoxic ventilatory sensitivity may affect the degree of hypoxic stress and sleep disruption that occurs in response to upper airway obstruction. We induced (1) sleep-induced hypoxia (SIH) or (2) sleep fragmentation (SF) without hypoxia for 5 days (12-hour light/dark cycle) in two inbred mouse strains with low (A/J) and high (DBA/2J) hypoxic ventilatory sensitivities. During SIH, the time to arousal (26.4 +/- 1.1 vs. 21.3 +/- 1.5 seconds, p<0.025) and the severity of hypoxic exposure (nadir FIO2: 11.5 +/- 0.4 vs. 13.6 +/- 0.1%, p<0.002) was greater in A/J than DBA/2J mice. Furthermore, A/J mice had a greater frequency of hypoxic events (640 +/- 29 vs. 368 +/- 33 events per 24 hours, p<0.001) and total sleep time (47.5 +/- 2.8% vs. 26.5 +/- 2.4% per 24 hours, p<0.0001) during SIH than DBA/2J mice. In contrast, the event characteristics and total sleep time during SF were the same in both strains. Furthermore, in the light phase, both strains showed a longer (p<0.01) time to arousal during SIH and SF compared with the dark phase. We conclude that genetic background can influence respiratory events and sleep architecture during SIH and that the arousal threshold is subject to circadian variation. Our data imply that individuals with low hypoxic sensitivity may be at a greater risk for hypoxia-related complications of obstructive sleep apnea.